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(57)Abstract: 

PURPOSE: To produce a steel material excellent in 
seawater corrosion resistance as well as in toughness in 
a weld heat-affected zone by rolling a steel, containing 
specific amounts of C, Si, Mn, Al f Cr, Ti f N f and Fe, under 
specific conditions. 

CONSTITUTION: A steel, having a composition 
consisting of, by weight, <0.1% C, 0.1-0.8% Si. <1.5% Mn, 
0.005-0.05% Al, 1-3% Cr, 0.005-0.03% Ti, 0.002-0.012% Ni, 
and the balance essentially Fe, is used. This steel is 
heated to 950-1250° C and rolled under the conditions 
of >30% cumulative rolling reduction at <950° C and 
650-850° C rolling finishing temp. When the steel is 
heated to >1250° C, y-grains become remarkably 
coarse. When cumulative rolling reduction is <30%, the 
elongation of y~structure becomes insufficient and fine 
ferrite cannot be formed. When rolling finishing temp, is 
>850° C, fine ferrite grains cannot be formed, and on 
the other hand, when it is <650° C, rolling becomes that 
in two phase region and toughness at low temp, 
becomes deteriorated. 
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K§ J& fi«i±T*C:0.1 %«T, Si: 0.10-0.80 
%, Mn : 1.5096WK Al : 0.005 ~0.050 %, Cr : 1.0 
—3.0 %s Tl : 0.005 -0.03%, N . 0.0020-0.0120% 
S6fc&RlcjSi;TNi : 1.5 Mo : 0.8 

%J£(T, Nb: 0.005 —0.10%, V : 0.01-0.10%, B : 
0.0003-0.003 %, REM : 0.001 — 0.020%fr ^iifcfft 

rc i mm* 2aw±*^#u, asFefc^pfiBw^w 

mtfrtt&m* 950~1250 o C£>i&g^BfcM&LT, 
950*C«T«D*«ET««30%W±^ £ESSBF7iajt 650 

-850 ic-effii*fT-pfe», ^sfcttfta^-rs. 
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imxm i ] mm&xc : o. i %w~F, si : o. io~o. 

80%, Mn : 1.5096JWT, Al : 0.005 -0.050 %, Cr : 1. 
0 —3.0 %, Ti : 0.005 -0.03%, N : 0.0020-0.0120 

mffiet**m.f&FM®i£frt>&zm* 950 

~1250°C©*&gg5Bfc;!jngiLT, 950°C«T©^1»£ET 
fl£30%J£U:, ffS&TSg 650-850 "CTEEM^To 

ffi. 10 
[ff^2] S«J±-eC :0.1 %«T, Si : 0.10-0. 
80%, Mn : 1.5096JMT. Al : 0.005 -0.050 %, Cr : 1. 
0 —3.0 %, Ti : 0.005 -0.03%, N : 0.0020—0.0120 
%£#&, SfcfcNi : 1.5 %WT, Mo: 0.8 %WT, N 
b: 0.005 -0.10%, V : 0.01—0.10%, B : 0.0003— 
0.003 %, REM : 0.001 -0.020 %fr*>mi£ tltc 1 tt$ 

*SW^50~1250X;©igifttHfcinfi&LT\ 950°CW 
T«H»ET«^30%lXh, BE3£»7iSJK 650-850 °C 
XEMZfi?tc&, 2fc$fctt;(ilfia?&SJ-fSCi:*1#« 20 
£f 3}ggH A Z^f£©ttnfcffi^aagfflKft?k 
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*B* c ©-e tr * »»'h a z S5Wtt©tfnfci«ig£S 
a^iHSTWioHiB^iciH-r^feoT**. 30 
co 0 0 2] 

m&cvmm mmmmmaw) x-ommic^o. 19 
93^7 Rumcwm-£tiz$y*-?&, Pzrjwvim 
mztzcttfmm-iifztiT^Zo ^^wsma 

mmtKK), »&©*§-&, mtircmiczzmmmitt 

ik*BWfcl/;fct>©T?**. 
[0 0 0 3] ^/vMffifimcttt^ A^X 

^^©jfefcfcwsnsaffiatt^SfcJt* (2-3 
mm* 1 - 2 m^mav<ormvib k> , 

[0 0 0 4] Bfr£ST'tt, *-;l/x#*i/fifilM5Bfc« 
*ff*S*£H\ «^l»d©^«(c <fc •) IS t hZ miz* 
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?ft^7X h *y*T?©^-;l/x^s^8fl|gM3H©** 

tt»io^k t^nrfeD^ m©#ift (20^) ©»¥»•? 
fe-pr, «5©io^tt*n«6»-«e^tt*tt»Lft»tn 

[0 0 0 5] 

c©«fc3fci*U^BS£aWtfc:&D, fr-oBa&ftTT?©^ 

nic t>ngjH^% tJ , af?a*sai«T^ ©wife*ttfc'«n 

fe«MBffl«W©IW^ilSnTV^*. »»**©— M 

# , c ntiAi % 7 -20% t>-^wr s ft * 3 t s 

>*©*-5t»s©3^ffi»tettF.gj&tf;fc* 0 
[0 0 0 6] SffiKfi^iSH*TT?©J«6Wttk: 
»bTttCi^a^»^&si:©JBjati*st>©©, m 

fftfc^ Cr*^«fcisaiqbBfttt*3[|iLfeai 
ttH»*nTV**i< (0»*tf!$&IH51 -21934 

[0007] *56wttcr*^«tesainLw»*ai©jaf<E 
Wtt*ffl43 ct&<, L^t>^©?gggi5©igtt©fiti 

fcWWcftfcSfc©"?**. c«c«©aWfefl!*©JBilB 

tDKAtmrnck^xm^zti, ^y^-icm^nxB. 
tizcttf&\ ?(Dm^c<D£v ic-Bi&ftmttz < # 

[0008] ±fM&%0Rfcu *ai&§ 
mctthxm&mtftztmnxz, fr-Dm&mmom 

§Wi:-r§t,©T'S«o 

[0009] 

mm*ffifc?%rctb<o^m *mmt. mmttxc ■. 

0.1 %JMT. Si ro. 10—0.80%, Mn: 1.50%«~F, Al : 
0.005 —0.050 %, Cr : 1.0 —3.0 %, Ti : 0.005 —0. 
03%, N : 0.0020~0.0120%£#&, SSPFefc^RfiBW 
*$mtfrt>1S;Zffl* 950-1 250X;©iaglSH{cjta^L 
T, 950°CJWT©^affT»*30%J^±, EEE^TiSS 

650-850 °cxE.mzn-3rc'&, &ft$ircttija&$im 
zctzmkttzm&H a zaswtt©«nfc*a^s 
mmmwm7}<m(owmj5&x& t ), *fc*«wtt, sa 

itTC :0.1 %J.^T, Si : 0.10-0.80%, Mn : 1.50%^ 
T, Al : 0.005 -0.050 %, Cr : 1.0 -3.0 %, Ti : 0. 
005 -0.03%, N : 0.0020~O.0120%£#&, 
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i : 1.5 %W"K Mo : 0.8 %&CF. Nb : 0.005 ~0.10 
%, V : 0.01-0.10%, B : 0.0003~0.003 96, REM 
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0.001 -0.020 %fr&»*nfc l«$fctt2ttjU:*£ [0 0 12] ^jj^satMowtt 
*U S»Fefc^BW^ttfcfr&&3»£ 950-12 %l^±*^feiSia^®l^W^aiflDS!3i3&i**ffiift 



f^Nf H-*ttv;Vxy9->r h) IBfllfc^U Cr»©l£ R*0.80%fc Lfe 0 

fin££ ticl«7;l/f>^^ hjVii^rSfcJMBtttt* Mn : 1.50%M~F 

{t-rs 0 b^Lfgc^^A^^-rsic**^*^ wmcD&m, ®&&icnm&m)ZirzjmT*%> 
as* wttttiqj±^-* 0 ttttmrmtojixmfe&n 20 ©t\ ±&g£i.50%£Lfc o 

A Zm&*fa±Z&Ztclblcttaitfr?>l<T>*?'f [0 0 1 4] Al : 0.005 -0.050 % 

frifco l - 005 — 0 . 050 %£Ltc 0 

coo 1 1] 4^&±jeim*xmt3icffflt&tcib cv. 1.0-3.0% 

w^siarrsawkaofe^ifiwofiji^rffifciH-rs *we^5fc*6, i.o%*«©gs*[mi, jg&«©{g 

C3R©3lti0.Q3%C- 0.5%Si- 1 .0%Mn-0.01%Ti- . 1.0%J^OSfe6P"ecn&k:»t"*jt6*WSntti;i&S 

0.004% NS%S*£U Cr##«£ 0.5-3:0 %$t? ©t?, Tffi^ 1.0%£Lfc o 3.0%£ffi;tS £lli&{<:S 

lOOkJ/cm© 1 /Ut' 30 ffi*Qfi»<?LAK£*3. £ & tcCr^*ra«^ri^AO^-&. 9 

3R©JttMHtl/r0.12%C- 0.5%Si- 1.0%Mn-0.01 mmt 3.0%ST'T : fe5cl Cri3x#n©±|5gfci 3.0 

%Ti- 0.004%N3K*«#fcU Cr##»£ 0.5-3.0 %tLfc 0 

lOOkJ/cmO 1 [0 0 1 5] Ti : 0.005 -0.03% 

SbfcfcSOHAZSfORiRx^l/^Cr&WafcOBB Tittflffll&TiN *JBSU X77i», MM©y 

fffe#fc*T^*r. MC3R-ettCr*#«©JiftIfcfct>fc: tffl^fcfcSWJLTeWWtt, SSHAZWttfiOTWfc 

!RiRx*7l/4:i4fiT , r*Ot»L, fgC^T'(iCr^%» 0.005%*SfC f ti<in&©^*^nS: 

# 1.0%*iB*3fc&»fcf^x*;l/:£tt±SU ^© ^©fcjltU 0.005%JM±©Jia-e*®k:jaift^fr< 
^> K^x^;l/4 : (iCr^«<Dlii)Di:tt.tfgT'rS 0 40 £9, O^ISBlU 0.03%*jB*fc«#<DWtt*<fr*. 

ifCS*T*«5*b£Uii# (f^fi-y( h+Att^l/r^ -3 Tffl&fons 0.005-0. 03%©®BtC 

-r h ) ffl^T*fe 5 , cr#ws©if*n £ «> fc v;i/f roe*- s . 

>1M h fgCl£T*«Cr#W«# 1.0%« COO 1 6] N : 0.0020— 0.0120% 

i.o%^5i:7i7-i' »#am*^-rs<D(i««o.oo2o%*^T-*t). - 

ffiTfSSSttffiCJfcfcfc^Tfe, Cr#W»#:gL<if <&S©T\ N«OlEffl«0.0020~0.0120%tc|l^L 



30%«±> ffl£»7iS£ 650-850 !CZ?£Eg*fTofc 

at ffi»sfcttinfii?&ai-r*ci:*'ifaj:-r*»»HA 
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C : 0.1 %«T 

* 0.1%fcbfto 

CO 0 1 3] Si : 0.10—0.80% 



Co 0 1 0] 



10 



[fiUm *«W«#ttSCr*©*AJR«»H A Z little 



5 

coo 1 7] &L±mmLtzm<D&tt®Micis^?. *» 
^t>ra*t*«wfc .t ^ e a* 

Ni : 1 .596JMT - 

1.5%«BAT®WlPtt«JB3^hO±#*ffl<©-p 1. 
5%«T£ tfco 
[0 0 18] Mo :.. 0.8%J-XT 

ft<* &-?TM}g3 7.1>©±#|£Jg<©T* 0.8%WTfc 
Lfc„ 

Nb: 0.005~0.10% 

igtf-f, -35k 0.io%*jBASfc»»*«OBttt,^ft: 
1"3©"e, Nbtt 0.005%~0.10%©iSB£Lfc o 
[0 0 19] V : 0.01-0.10% 

tb, iSL?»0.01%SH±cO^^fr^i}\ 0.10%£;S 

o.oi~o. \m<D®mhhtco 

B : 0.0003-0.003 % 

WLtWbBtf3tlsTmirt&o LfrU BMtfO.0003 
%*»-pttififlLhffja«^«:<, $fc 0.003%£ig*.3 

HttO. 0003-0. 003 %£L7c 0 
[0 0 2 0] REM : 0.001-0.020 % 
REM OfctgTE*) tt 0.001 %ggfiD3K«fc-t-S>ttDMn 
S ©«IBM»»***5fc>U *S©ffiBE£itfl?5rfiI© 

»SBBtt*lSl±*-e:SS**3y**^ 0.020 %£jg*3 

#££©T* 0.001-0.020 96©«HfcLfc. 
[0 0 2 1] #5B8©£2©*j8gftT?i&Sill 

mmE.mcft$.-i5m*tomzt>\ tams&tfi 95o^c* 
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jWeft-T*. £^T)!jq!&Sg« 950~i250°c©§SB£-f 

[0 0 2 2] ±E*ft-PiP»*nfeai* 950°CWT©^ 
«ET»*30%£*±, Eii^TaS* 650-850 °C©15 

ate uatj-tufft cntifnssifSffiiT?«iiMk 
io ©«iBffc*eat)fia«tt*aii-rsfcai>T?ife*o use 

T«^30%*rST'(i y Jg|$©#gfttf *+#T-fiBSH&:7 

[0 02 3] SfcBES§»7iaB# 850°Ci@-£-f±/c £ *JR 
«ET»^30%ULhT* fRfflft 7i7^h & ftft 
L^bEg»7iafi^fiTt-rr*tafi© (y + 
a) 2ffiH£E@£&9, ffiiaWtt©£ffc*S E 
i£H7igfi©TRI£ 650"Cfcbfc. ffig«©?&ai*frtt 

(c$3&g£ 3 ~40°C/ s T* 600°C«TffiI©S 

[0 02 4] 

-Bmxmrm&u ^©&g, »& ?§gHAzigft 

:6«fctfjJMtf#tt*SISLfco ^©^%S3t^#i t fe 
teg 2 fc^-T. #3SPJiSfc Lfctf o TMJi Ufc*«ttf 

[0 0 2 5] J±«0Ml9~16fc:35^"t\ *9ttTl««aaiP 
SftTV&^fcii), Sll0ttCftW).12%£Bfr\fci&, * 
30 fc8ll2fciN«#0.0150%fcSil/^ca&, iffliHAZKHt*^ 

m\ isntiTifi^ 0.040% t m #>, mtfm&t® 

SHAZWtttfJB^, Sil3«Cr*tffli^;fc©s 

8Sl4«Crg#fl^fci&, IS»HAZ«tttf3& 
5o miSli 950^#T©£«ET«*^*^;fc*k «16 
«EEji^7iaffiAW^fc©, S«Wtt>WBV\, 

[oo2 6] -&35s mmmit, Axmktxss&Bw 

*Sfi££tf*^^£40°Cfc:{&#U c©AI?S*^ 
fc 1 JIF^a?*^ ±$LWc 1 iiF^SfSLs CM 1 
40 ^;l/tUTCl©#M i ( : *5lHl^DjiUfco 

[0 0 2 7] 
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